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Abstract: In order to observe the blood biochemical modifications as an indicator of hepatic and renal 
dysfunctions that results after treatment with supplementary copper doses in feed, 48 weaned, male Wistar rats 
were studied, during a period of three weeks. 
Primary objective of the research was to observe the blood biochemical modifications in case of copper 
associated pathology on the base of the activity of some enzymatic systems, modified as a consequence of 
overdosing copper products in rats, and the influence of alcoholic extracts from sea-buckthorn fruits (Hppophae 
Fructus) on these parameters, knowing its important antioxidant activity, due to the high content of ascorbic 
acid, tocopherols, polyphenols, carotenoids and selenium. 
In rats, hepatic and kidney toxicity was evidently indifferent of the copper dose added in feed, and it 
was expressed by the increased activity of serum transaminases and alkaline phosphatase, associated with an 
increased level of blood nitrogen urea and creatinine levels. 
The studied enzymes activities indicated changes in the hepatic and renal functions, confirming the 
toxic action of copper, registering lower levels of investigated enzymes activity in the case of alcoholic extracts 
from sea-buckthorn fruits (Hppophae Fructus) supplementary administered into feed that show a significant 




The use of animal models in order to analyze copper metabolism in mammals and 
pathogenesis and treatment of copper associated hepatic diseases in humans is described. 
The pathogenesis of copper intoxication has two distinct phases: first phase is the 
accumulation in tissues and the second one is an acute phase due to the hemolytic crisis. This 
morbid entity may be unobserved until stress factors intervene such as transport, lactation, 
effort, or diet modification. During this stage of the intoxication there is a massive hepatic 
copper release, generating a sharp increase of blood copper level and haemolysis due in part 
to its oxidant activity, accompanied by severe gastroenteritis, jaundice, dehydration, and lack 
of appetite, hemoglobinuria, as a result of hepatic and renal failure. 
Due o the high content of ascorbic acid, tocopherols, poliphenols, carotenoids, and 
selenium, sea-buckthorn (Hippophae rhamnoides) has an intense antioxidant action. Also, 
sea-buckthorn (Hippophae rhamnoides) is a fascinating plant with diverse uses, such as the 
control of soil erosion, nutritious foods, drugs and skin-care products. 
The aim of the study was to obtain more data regarding the blood biochemical 
modifications, indicators of hepatic and renal functions, as a consequence of copper oxidant 
activity by overdosing copper products in rats, and to observe the influence of an alcoholic 
extract of sea-buckthorn, by its scavenging activity against reactive oxygen species, on some 
enzymatic systems that usually are the indicators of hepatic and renal disturbances. 
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MATERIALS AND METHODS 
 
For the observation of copper induced effects on blood biochemical parameters 
indicators of hepatic and renal functions in the laboratory rat, 48 weaned, male Wistar rats 
were used in eight study groups divided according to body weight. The results were compared 
to those obtained in a control group. The study groups (table 1) were randomly assigned to 
dietary treatments by supplements administered into feed (copper sulfate – CuS or copper 
sulfate – CuS and sea-buckthorn alcoholic extract – SBAE) fed in two dietary levels of copper 
(50 or 100 mg/kg).  
 
Table 1. 
Modality of copper and sea-buckthorn alcoholic extract administration in laboratory rats 
 
Group L.S.1 L.S.2 L.S.3 L.S.4 L.S.5 L.S.6 L.S.7 L.S.8 
Copper dietary 
level (mg/kg) 50 50 100 100 50 50 100 100 
Feed 
supplement  CuS CuS+SBAE CuS CuS+SBAE CuS CuS+SBAE CuS 
CuS+SB
AE 
Euthanized Week 1 Week 1 Week 1 Week 1 Week 3 Week 3 Week 3 Week 3 
 
The animals were euthanized after one or three weeks from the beginning of the study, 
and blood samples were collected to determine the main biochemical indicators (AST, ALT, 
alkaline phosphatase, creatinine and nitrogen urea) of liver and kidney functions. 
Blood biochemistry examinations were made using the usual techniques. 
Animal care and use was in concordance with ethic requirements from the 
international practices and regulations that are mentioned in national legislation of Romania 
about ethical problems in research that include regulations on experiments and research, also 
on animals. 
 
RESULTS AND DISCUSSIONS 
 
The animals in groups L.S.1, L.S.2, L.S.3 and L.S.4 were euthanized after one week 
from the beginning of the study. Blood biochemical analyses results realized after the first 
week of the study, showed a light toxicity, in both hepatic and renal levels, independent of 
supplements administered into feed (with or without SBAE). 
Serum transaminases activity values were high, but not to much over control group 
values in the case of this indicator. This increase was positively correlated to copper dose 
administered into feed, more pronounced in the case of administration CuS alone. AST 
activity level was an exception, because it was approximately double compared to the level in 
control group, in the dose of 100 mg Cu/kg/day in feed, independent of the administered 
supplement, but with a lower value in the case of supplement with SBAE. Blood nitrogen 
urea and creatinine levels were in an increasing tendency, but not significantly over values 
registered in control group. Alkaline phosphatase activity registered values significantly high, 
independent of dose or the administered supplement, showing a lower level in the case of 
supplement with SBAE. 
The animals in groups L.S.5, L.S.6, L.S.7 and L.S.8 were euthanized at the end of the 
study (three weeks from the beginning of the study). Blood biochemical analyses results 
realized after the third week of the study, showed hepatic and renal toxicity, independent of 
copper dose, but with a lower risk in the case of supplement with SBAE administered into 
feed. Serum nitrogen urea and creatinine concentration were significantly high comparing to 
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these parameters levels in control group, positively correlated to copper dose, but this increase 
was more important in animals that received the feed supplemented only with CuS. Alkaline 
phosphatase activity registered values significantly high, independent of copper dose, but with 
higher levels in case of copper sulfate supplement administered alone. Serum transaminases 
activities values were high, this increase was positively correlated to administered copper 
level, but more pronounced in the case of copper sulfate supplement administered alone.  
In the same way as in case of serum nitrogen urea and creatinine, higher levels of 
serum transaminases activities in animals from study groups L.S.5 and L.S.7, suggest a 
significant chronic hepatic and renal diseases due to copper sulfate. Also, it can be observed 
that in animals from study groups L.S.6 and L.S.8 the hepatic and renal disturbances are 
present, but the levels registered compared to those in study groups L.S.5 and L.S.7 show the 
antioxidant activity of sea-buckthorn alcoholic extract supplementary administered into feed.  
Blood biochemical results are presented in tables 2-3, and average values dynamics for 
investigated parameters is presented in fig. 1-2. 
 
Table 2.  










AST (U/l) ALT (U/l) 
L.S.1 45,95 1,00 511,00 137,17 56,17 
L.S.2 44,14 1,02 502,00 127,17 54,50 
L.S.3 50,54 1,10 549,50 245,17 87,17 
L.S.4 48,34 1,01 519,83 224,83 77,00 
L.M. 36,50 1,00 233,00 125,00 51,00 
Haywood, 1985 35-40 1-1,1 227-240 120-130 47-55 
 
Table 3.  










AST (U/l) ALT (U/l) 
L.S.5 70,63 1,20 539,33 185,83 139,50 
L.S.6 68,77 1,12 516,33 162,00 119,17 
L.S.7 112,44 1,38 574,33 242,17 186,00 
L.S.8 107,44 1,08 533,67 221,17 153,83 
L.M. 36,50 1,00 233,00 125,00 51,00 












































































































































































































































 In this study, there was no significant difference in feed consumption independent of 
copper dose and feed intake decreased in all groups independent on supplements added 
into feed. 
 In rats, hepatic and kidney toxicity was evidently indifferent of the copper dose or 
presence/absence of sea-buckthorn alcoholic extract added in feed, and it was expressed 
by the increased activity of serum transaminases and alkaline phosphatase, associated with 
an increased level of blood nitrogen urea and creatinine levels. 
 The studied enzymes activities indicated changes in the hepatic and renal functions, 
confirming the toxic action of copper, registering lower levels of investigated enzymes 
activity in the case of alcoholic extracts from sea-buckthorn fruits (Hppophae Fructus) 
 292 
supplementary administered into feed that show a significant antioxidant action, which 
reduce the risk. 
 Even if the levels of investigated enzymatic systems, in case of sea-buckthorn alcoholic 
extract administration remained high, they were lower compared to those recorded in 
study groups that received as a supplement only CuS, suggesting an improvement in 
hepatic and renal functions as a result of the antioxidant action of compounds in the sea-
buckthorn alcoholic extract. 
 The components extracted from sea-buckthorn have a big potential to be used as natural 
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